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TNTHF. CLAIMS: 

Please cancel claims 6, 13, and 25 and amend the claims as follows: 

1 . (Cunently amended) A method for automatically controlling the gain of 

an optical aniplifier, comprising: 

generating a first control signal based on a feed-forward error signal and a 
second control signal based on the feedback error signal; 

adjusting the pump source in accordance wifli the first and the second 
control signals unless a chanpe in the powe r of an optical signal received at the input to 
the ontical amplifier exceeds a nredetermin e d tVireshold in which case the pwmp source is 
adjusted based on the first ftontrol sign al and not the second control signal. 

2. (Currently amended) The method of claim 1 wherein the feed-forward 
error signal is proportional to e s^ change in power of an optical signal received at 
an input to the optical amplifier. 

3 (Original) The method of claim 1 wherein the feedback error signal is 
proportional to a difference between a desired gain and a measured gain, wherein the 
measured gain is determined from the power of an optical signal received at an input of 
the optical amplifier and the power of an optical signal received at an output of the 
optical amplifier. 

4. (Original) The method of claim 1 wherein the feedback error signal is 
proportional to the difference between a desired ASE power and the power of ASE 
received at an output of the optical amplifier. 

5. (Original) The method of claim 1 wherein the adjusting step is performed 
in accordance with a PID scheme, 

6. Cancelled 
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7. (Original) The method of claim 1 wherem said optical arr^)lifier is a rare- 
earth doped fiber amplifier. 

8. (Original) The method of claim 8 wherein said rare-earth doped fiber 
amplifier is doped with erbium. 

9. (Currently amended) An optical amplifier with automatic gain control, 
comprising: 

a rare-earth doped fiber for imparting gain to an optical signal propagating 

therethrough; 

a pump source for supplying pump power to the rare-earth doped fiber; 

a first optical power monitoring device for receiving a portion of output 
power generated by the rare-earth doped fiber and converting said portion of the output 
power to a first control signal; 

a second optical power monitoring device for receiving a portion of the 
mput optical signal and converting said portion of the input optical signal to a second 
control signal; 

a controller receiving the fust and second control signals and generating a 
bias current for driving the pump source, said bias current having a value based on at 
least first and second components, said first component being determined by the second 
control signal and not the first control signal and the second component being determined 
by at least the first control signal wherein the bias current is based on die first component 
only when a chance m power of the optical simal received at the input to the rare-earth 
doped fiber exceeds a predetermined threshold . 

1 0. (Original) The optical amplifier of claim 9 wherein said portion of the 
output power generated by the rare-earth doped fiber is a portion of an amplified optical 
signal. 
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1 1. (Original) The optical amplifier of claim 9 wherein said portion of the 
ou^)Ut power generated by the rare-earth doped fiber is a portion of ASE, 

1 2, (Original) The optical amplifier of claim 9 wherein said controller is a PID 
controller. 

13- Cancelled 

14. (Original) The optical amplifier of claim 9 fiirther comprising an optical 
delay line located between a portion of the second monitoring device and the rare-earth 
doped fiber, 

15. (Original) The optical amplifier of claim 14 wherein said optical delay 
imparts a delay to an optical signal traveling therethrough that is approximately equal to 
an automatic gain control loop latency. 

1 6. (Original) The optical amplifier of claim 1 5 wherein said automatic gain 
control loop latency is determined by a sum of a response time of the controller, a 
response time of the pump source, and optical transit times between tiie second coupler 
and the controller and between the pump source and the rare-earth doped fiber. 

17. (Original) The optical amplifier of claim 1 4 wherein said optical delay 
imparts a delay to an optical signal traveling therethrough ttiat is greater tiian the sum of a 
response time of tiie controller, a response time of the pump source, and optical transit 
times between tiie second coupler and tiie controller and between tiie pump source and 
the rare-earth doped fiber. 

1 8. (Original) The optical amplifier of claim 9 wherein said first optical power 
monitoring device includes a first coupler located at tiie output of tiie doped fiber and a 
first photodetector for converting said portion of tiie output power to tiie furst control 
signal. 
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19. (Original) The optical amplifier of claim 9 viierein said second optical 
power monitoring device includes a second coupler located at the input of the doped fiber 
and a second photodetector for convertuig said portion of the input power to the second 
control signal. 

20. (Original) The optical amplifier of claim 19 fiirther comprising an optical 
delay line located between the second coupler and the rare-earth doped fiber. 

21 - (Currently amended) A WDM optical communication system, comprising: 
a plurality of network nodes, each of said nodes including an optical 

switch; 

at least one optical conraiumcation link interconnecting said nodes; 
at least one optical amplifier located along the conmivmication link, said 
optical amplifier including: 

a rare-earth doped fiber for imparting gain to an optical 

signal propagating therethrough; 

a pump source for supplying pump power to the rare-earth 

doped fiber; 

a first optical power monitoring device for receiving a 
portion of output power generated by the rare-earth doped fiber and 
converting said portion of the ou^ut power to a first control signal; 

a second optical power monitoring device for receiving a 
portion of the input optical signal and converting said portion of the input 
optical signal to a second control signal; 

a controller receiving the first and second control signals 
and generating a bias current for driving the pump source, said bias 
current having a value based on at least first and second components, said 
fu^t component being determined by the second control signal and not the 
first control signal and the second component being determined by at least 
the first control signal wherein the b ias current is based on the first 
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comnonent nnlv when a change in pow er of the optical signal received at 
the input to the tare-earth doped fiber exceeds a predetermined threshold. 

22. (Original) The WDM optical communication system of claim 21 wherein 
said portion of the output power generated by the rare-earth doped fiber is a portion of an 
amplified optical signal. 

23. (Original) The WDM optical communication system of claim 21 wherein 
said portion of the output power generated by the rare-earth doped fiber is a portion of 
ASE. 

24. (Original) The WDM optical communication system of claim 22 wherein 
said controller is a PID controller. 

25. Cancelled 

26. (Original) The WDM optical communication system of claim 21 further 
comprising an optical delay line located between a portion of tiie second optical power 
monitoring device and the rare-earth doped fiber. 

' 27. (Original) The WDM optical communication system of clahn 26 wherein 
said optical delay imparts a delay to an optical signal IraveUng theretiu-ough that is 
approximately equal to an automatic gain control loop latency. 

28. (Original) The WDM optical communication system of claim 27 wherein 
said automatic gain control loop latency is determined by a sum of a response time of the 
conttoUer, a response time of tiie pump source, and optical faansit times between the 
second coupler and the controUer and between the pump source and the rare-earth doped 
fiber. 
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29. (Original) TTie WDM optical commumcation system of claim 26 wherein 
said optical delay imparts a delay to an optical signal traveling therethrough that is 
greater than the sum of a response time of the controller, a response time of the pump 
source, and optical transit times between the second coupler and the controller and 
between the pump source and the rare-earth doped fiber. 

30. (Original) The WDM optical communication system of claim 21 wherein 
said first optical power monitoring device includes a first coupler located at the ou^ut of 
the doped fiber and a first photodetector for converting said portion of the output power 
to the first control signal. 

31. (Original) The WDM optical communication system of claim 2 1 wherein 
said second optical power monitoring device includes a second coupler located at the 
input of the doped fiber and a second photodetector for converting said portion of the 
input power to the second control signal. 

32. (Original) The WDM optical communication system of claim 3 1 fiuther 
comprising an optical delay line located between the second coupler and the rare-earth 
doped fiber. 

33. (Original) The method of claim 1 wherein, at select times, the adjustment 
of the pump source is based simultaneously on the first and second control signals. 

34. (Original) The method of claim 1 wherein, at select times, the adjustment 
of the pump source is based only on the first control signal. 

35. (Original) The method of claim 1 wherein, at select times, the adjustment 
of the pump source is based only on the second control signal. 
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Please add the following new claims: 

36. (New) A method for automaticaUy controlling the gain of an optical 
amplifier, comprising: 

generating a first control signal based on a feed-forward error signal and a 
second control signal based on the feedback error signal; 

adjusting the pump soxjice in accordance with the second control signal 
and not the first control signal unless a sufficiently large change in power of an optical 
signal is received at the input to the optical amplifier in which case the pump source is 
adjusted based on both the first control signal and the second control signal^, 

37. (New) The method of claim 36 wherem the feed-forward error signal is 
proportional to said change in power of an optical signal received at an input to the 
optical amplifier. 

38. (New) The method of claim 36 wherein the feedback error signal is 
proportional to a difference between a desired gain and a measured gain, wherem the 
measured gain is determined from the power of an optical signal received at an input of 
the optical amplifier and the power of an optical signal received at an output of the 
optical amplifier. 

39. (New) The method of claim 36 wherein the feedback error signal is 
proportional to the difference between a desired ASE power and the power of ASE 
received at an output of the optical amplifier. 

40. (New) The method of claim 36 wherein the adjusting step is performed in 
accordance with a PCD scheme. 

41 . (New) The method of claun 36 wherein said optical amplifier is a rare- 
earth doped fiber amplifier. 
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42. (New) The method of claim 41 wherein said rare-earth doped fiber 
amplifier is doped with erbixim. 

43. (New) A method for automatically controlling the gain of an optical 
amplifier, comprising: 

generating a first control signal based on a feed-forward error signal and a 
second control signal based on the feedback error signal, wherein said second control 
signal is fiirtiier based on a feedback gain coeflHcient that is smaller than would otherwise 
be employed in a gain control anangement that exclusively employs a feedback error 
signal and not a feed-forward error signal; 

adjusting the pxmap source in accordance with the first and second control 

signals. 

44. (New) The method of claim 43 wherein the feed-forward error signal is 
proportional to said change in power of an optical signal received at an input to the 
optical amplifier. 

45. (New) The method of claim 43 wherein the feedback error signal is 
proportional to a difference between a desired gain and a measured gain, wherein the 
measured gain is determined fix>m the power of an optical signal received at an input of 
the optical amplifier and the power of an optical signal received at an output of the 
optical amplifier. 

46. (New) The method of claim 43 wherein the feedback error signal is 
proportional to the difference between a desired ASE power and the power of ASE 
received at an ou^ut of the optical amplifier 

47. (New) The method of claim 43 wherein the adjusting step is performed in 
accordance with a PID scheme. 



TT'd 



S6ii-8TS-806:xej WUITIIR i^Q>liaDJ iBMM 



ZfrSO:(ss-ujui) NOIlVUna . 96Z2 815 80Q:aiS3 « IZZ^ZIZ QIHQ « 0/l-dtiXd3-OXdSn:UAS . [^uiu V^Bn^RQ ujaiseg] Md 6£:tO:fi IV OAOU .9^/31 30Vd 



48. (New) The method of claim 43 wiierein the control signal is based on the 
feed-forward error signal only when said change in the power of the optical signal 
received at the input to the optical amplifier exceeds a predetermined threshold. 

49. (New) The method of claim 43 wiierein said optical amplifier is a rare- 
earth doped fiber amplifier. 

50. (New) The method of claim 49 wherein said rare-earth doped fiber 
amplifier is doped with erbium. 
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